While a growing literature has documented a nexus between incarceration, homelessness and the housing insecurity of former prisoners (Geller and Curtis 2011; Gowan 2002; Greenberg and Rosenheck 2008; Herbert 2005; LaVigne and Parthasarathy 2005; Lee, Tyler and Wright 2010; Metraux and Culhane 2004; Metraux, Roman and Cho 2007; Travis, Solomon and Waul 2001) , far less is known about the effect of incarceration on the housing security of the family members of incarcerated men. However, recent research has suggested that these family members are at serious risk. Wildeman (2011) found strong associations between recent paternal incarceration and the risk of homelessness among young urban children. Foster and Hagan (2007) also identified paternal incarceration as a key predictor of social exclusion during the transition to adulthood, and notably, as predictive of having experienced homelessness by this point in the life course. While these studies identified important risks facing the children of incarcerated men, their focus on homelessness, the most severe form of insecurity, is likely to miss substantial disruption that results from other challenging housing situations (Geller and Curtis, 2011) . Other studies examine less severe indicators of housing insecurity, such as skipping rent payments (Schwartz-Soicher, Geller and Garfinkel 2011) , eviction (ibid.), or residential mobility (Phillips et al. 2006 ), but only as component pieces of broader indicators of material hardship, rather than with a specific focus on housing needs.
Contributions of Current Analysis
We advance the literature on incarceration and housing by estimating the extent to which mothers' housing insecurity might be compromised by the incarceration of their romantic partners. We focus on a broad indicator of insecurity, based on circumstances relatively common among low-income families, as well as those that are rare and indicative of extreme social exclusion. We control for detailed measures of women's socioeconomic disadvantage, as well as past housing insecurity, to reduce the likelihood that observed relationships are confounded by factors other than their partners' incarceration. In so doing, we seek to isolate the effects of paternal incarceration from other factors that might compromise maternal housing security. We test five specific hypotheses: 1) Mothers' housing security is adversely affected by their partners' incarceration, an effect felt most strongly for women living with their partners prior to the incarceration.
2) Incarceration's effects on mothers' housing security are mediated by fathers' financial contributions to the family, which are undermined following an incarceration.
3) Incareration's effects on mothers' housing security are mediated by maternal stress, which increases following a fathers' incarceration. 4) Mothers in public housing are at increased insecurity risk when their partners are incarcerated, due to restrictions such as one-strike enforcement. 5) Mothers receiving housing assistance (but not living in public housing) are protected from the housing insecurity that may follow a father's incarceration.
Method

Data Source, Analysis Sample, and Missing Data
Data are drawn from the Fragile Families and Child Wellbeing study (''Fragile Families''), a population-based survey of urban couples with children. The Fragile Families study follows a stratified random sample of nearly 5,000 couples in large U.S. cities with children born between 1998 and 2000 (see Reichman et al. (2001) for a description of the research design). The study was developed to allow researchers to understand the capacities of, and challenges facing, unwed urban parents, and contains detailed questions on the role of fathers in family life, and the social and material wellbeing of fathers, mothers, and children.
The study oversamples unmarried parents, and the sample is highly socioeconomically disadvantaged, with a high prevalence of incarceration among the fathers. More than 40% of the fathers, including approximately half those unmarried at their child's birth, have spent time in prison or jail. The fathers with no history of incarceration are also relatively low-income, with low levels of education, and provide a valuable comparison sample for the assessment of incarceration's unique risks. The study surveys both men and their partners at the time of their child's birth, with follow-up surveys conducted when the children are 1, 3, and 5 years old. Our analysis sample consists of the 4,125 mothers reporting on their housing security at Year 5.
(When weighted to represent the 20 Fragile Families cities, the analysis sample drops to 4,041.)
Although our analysis sample consists of mothers who report on their housing security at the time of their child's fifth birthday, our analysis may be vulnerable to selection bias if mothers are missing data on key predictors of year 5 housing insecurity, and the propensity for missing data is unevenly distributed. To the extent that mothers facing housing hardships are more difficult to retain in surveys, the role of incarceration as a determinant of housing insecurity may be misstated in our estimates. We therefore use two methods of analysis and assess the sensitivity of our findings to missing data. First, we estimate a set of models that use complete case analysis (also known as listwise deletion), which drops families from a regression model if they are missing data on any variables in the model. Although complete case analysis has the potential to produce unbiased coefficient estimates, this requires that data be missing "completely at random" (Allison 2002) . This is unlikely to be the case in a longitudinal survey where retention might be affected by factors also related to family stability. We therefore also use an imputation procedure (specifically Multiple Imputation through Chained Equations -see Royston 2004; Van Buuren, Boshuizen and Knook 1999) to estimate missing values of both incarceration and father involvement indicators, as well as potential confounders 1 . We examine the sensitivity of findings to our choice of missing data strategy.
Variables
Housing insecurity
We measure mothers' housing insecurity using indicators identified by Geller and Curtis (2011) , which identify insecurity at several different degrees of severity, based on mothers'
living conditions at the time of each follow-up survey, and on hardships she reports experiencing in the year leading up to her survey. Mothers are considered insecure if they indicate having skipped a rent or mortgage payment due to a lack of funds, moving in with others due to financial constraints (also known as "doubling up"), moving residences more than once per year in the past wave (Gilman,(S.(E.,(Ichiro(Kawachi,(G.(M.(Fitzmaurice,(and(L.(Buka.,(2003.) , having been evicted, or having been homeless (per 42 USC § 11302). Our outcome of interest is a constructed binary indicator of whether respondents indicate any of these insecurities over the year preceding their year 5 survey.
Incarceration
Our measure of paternal incarceration is based on fathers' self-reports, supplemented with additional indicators (e.g., mother reports, subcontractor reports that fathers were incarcerated when contacted for follow-up) to reduce the risk of measurement error associated with underreporting (Groves 2004). At each follow-up wave, fathers are asked to self-report whether they have been charged with a crime in the years leading up to the interview; if so, they are asked if they have been convicted, and if so, they are asked if they have been incarcerated.
( ((((((((((((((((((((((((((((((((((((((((((((((((((((((( 1 ( We construct five imputed datasets using the "ice" command in Stata, and use the "micombine"
command (Royston, 2004) in subsequent analyses.(
We construct measures of both "recent incarceration" (i.e., whether fathers were incarcerated between the Year 1 and Year 5 surveys) and "distal incarceration" (i.e., before Year 1).
Covariates
As noted, families of incarcerated men are likely to differ from other families in ways that might influence their housing circumstances. When estimating incarceration's effects, we therefore control for a series of socioeconomic covariates likely to be correlated with both fathers' incarceration and mothers' housing security. We focus predominantly on maternal characteristics, which we posit are highly correlated with those of her partner (Vanyukov et al. 1996) .
Covariates include mothers' race, nativity, baseline age and education, and family history (i.e., family mental health history, and whether she was living with both her biological parents at age 15), as well as time-stable traits such as cognitive ability and impulsivity. Cognitive ability is measured using the Weschler Adult Intelligence Scale (Weschler 2008) , and impulsivity is measured using the Dickman (1990) scale of dysfunctional impulsivity. We measure mental health history using mothers' self-reports of whether their own mothers suffered from depression, in order to avoid confounding with contemporaneous conditions. We also control for a rich set of family, behavioral, and economic characteristics, including the couple's relationship status (married, cohabiting, or nonresident) at the Year 1 follow-up survey, and several indicators of mothers' physical and mental health, as well as substance use, at the time of their baseline and Year 1 surveys. In addition to measuring mothers' family history of mental health, we also construct indicators of self-reported health at baseline (=1 if they report "excellent" or "very good" health, =0 if they report "good", "fair", or "poor" health) as well as the number of children in her household, to indicate how many people must be supported at a given level of income. SES indicators include mothers' employment and earnings at Year 1, as well as the amount of money her partner has contributed to the household in the first year of the study. Financial contributions are computed in terms of shared earnings for resident fathers, and child support for nonresident fathers (Geller, Garfinkel, and Western, 2011) .
We also control for whether mothers report owning their home at Year 1, report receipt of public assistance, or housing-specific assistance in particular. Mothers are classified into one of three mutually exclusive categories: those living in public housing, those receiving vouchers or other housing assistance, and mothers not receiving assistance with their housing costs. Finally, we control for whether mothers report any history of incarceration by the year 5 survey.
Potential Mechanisms
As noted above, and we describe in greater detail below, we test several potential mechanisms that may govern incarceration's effects on housing. In addition to the year 1 measures indicated above, we also construct year 5 measures of fathers' financial contributions and maternal stress, which we expect to mediate any observed effects.
Modeling Strategy
Effects of Incarceration
We assess the effects of fathers' incarceration on mothers' housing security using a series of logistic regression models that leverage the longitudinal structure of the Fragile Families data to examine how mothers' housing circumstances change following her partner's incarceration. A sensitivity analysis running comparable linear probability models, with substantively similar results, is available upon request. We focus our interpretation on what we refer to as "recent"
incarceration, between the year 1 and year 5 survey waves, denoted as INC 15, and the associated regression coefficient β 1 . To isolate the effects of recent partner incarceration from other factors that might influence insecurity, we control for the covariates described above (X), as well as for partner incarceration experiences that precede the Year 1 survey (INC 1 ).
To further isolate the effects of incarceration from other factors that might influence mothers' housing insecurity, we estimate Model 2, which controls not only for covariates X, but also for a vector of Year 1 insecurity indicators, INSECURE 1 . In this model, β 1 identifies changes in insecurity associated with incarceration incidents between Years 1 and 5.
If unobserved changes in family or community circumstances lead to both a new incarceration experience and subsequent housing insecurity, the estimate of β 1 in Model 2 will reflect a spurious relationship in addition to any causal one, overstating the effects of fathers' incarceration. We therefore take the estimated coefficient β 1 in Model 3 as an upper bound, reduced-form, estimate of the extent to which mothers' housing insecurity is affected by their partner's incarceration.
To the extent that Model 2 estimates a causal effect of fathers' incarceration on mothers'
housing insecurity, we hypothesize, based on the research of Western and Wildeman (2009) and Geller et al. (2012) , that effects will be more pronounced among families where the father was more involved before his incarceration. We test the plausibility of our Model 2 findings using a third model that estimates how incarceration effects might be moderated by pre-incarceration residence status. Model 3 controls not only for Year 1 relationship status, but also for the interaction between Year 1 co-residence (RES 1 ) and subsequent incarceration (INC 15 ). In this model, β 1 represents the effect of a nonresident partner's incarceration on housing insecurity, and the effect of incarceration of a resident partner is denoted by the sum β 1 +β 5 . To the extent that the coefficient β 5 suggests stronger effects of incarceration on partners that were previously coresident, Model 3 will increase our confidence in a causal effect of incarceration.
Potential Mechanisms
Hypothesizing that Models 1-3 are suggestive of a causal effect of incarceration, we next estimate a series of models examining potential mediators and moderators of incarceration's estimated effects. These models build upon Model 2 above, and will help to identify potential mechanisms through which mothers' housing security might be affected by their partners' incarceration.
We first test whether fathers' incarceration undermines their partners' housing security through a reduction in household income. Model 4 includes an additional control for fathers' financial contributions at Year 5. We assess the plausibility of financial contributions as a mediator of incarceration's effects using a modification of a Sobel-Goodman mediation test 2 .
This test identifies the extent to which (1) fathers' incarceration is estimated to affect a given potential mediator, in this case, financial contributions (2) fathers' incarceration is estimated to affect mothers' housing insecurity when contributions are not considered, (3) the estimated unique effect of fathers' financial contributions on mothers' housing insecurity, and (4) the extent to which incarceration's estimated effect on housing insecurity is reduced when considering financial contributions. Although controls for post-treatment circumstances must be interpreted with caution, and cannot be assumed to represent a causal mechanism (Gelman and Hill 2007) , the causal role of potential mediators can be explored in future research.
We next test the extent to which fathers' incarceration might affect mothers' housing insecurity by straining in her mental health. Model 5 thus adds a control for STRESS 5 , or maternal stress at Year 5. As in Model 4, we use a Sobel-Goodman test to examine the plausibility of maternal mental health as a mediator.
Finally, we test the extent to which incarceration's effects might be tied to housing policy, by testing the moderating role of public housing and other forms of housing assistance.
Model 6 includes an interaction between fathers' incarceration between years 1 and 5 and mothers' residence in public housing at year 1 (PH 1 ), and the receipt of other housing assistance (((((((((((((((((((((((((((((((((((((((((((((((((((((((( 2 Computational limitations preclude using the Stata command "sgmediation" for models with limited dependent variables, or for models based on multiply imputed datasets. We therefore assess the extent of mediation using linear probability models, and examine the imputed dataset as a single dataset of 20,625 observations, rather than 5 datsets of 4,125 observations each.
at year 1 (VOUCHER 1 ). β 1 represents the effects of partner incarceration on the insecurity of women not receiving housing assistance at Year 1, the effect of partner incarceration on women in public housing is denoted by β 1 +β 5 , and the effect on women receiving other housing assistance is denoted by β 1 +β 6 . As noted, we hypothesize that β 5 will be positive, indicating increased insecurity among mothers subject to the scrutiny of public housing, but that β 6 will be negative, reflecting a protective role of other housing assistance against the insecurity associated with incarceration. 
Results
Sample Description
A summary of maternal housing insecurity among our analysis sample is provided in Table 1 . Table 1 suggests that housing insecurity is quite prevalent among urban mothers; our data, weighted to be representative of the 20 Fragile Families cities, show that more than nearly onefifth (18%) of urban mothers report some form of insecurity around the time of their child's fifth birthday. The prevalence of housing insecurity varies substantially by domain; the most common type of insecurity, having skipped a rent or mortgage payment, is experienced by 11% of urban mothers, while the most rare type of insecurity, eviction, is experienced by only 2%. Table 1 also identifies significant differences in maternal housing insecurity by partner incarceration history. Using both the complete case sample and the multiple imputation datasets, mothers whose partners have been incarcerated are significantly more likely to experience each form of housing insecurity than mothers whose partners have no history of incarceration.
Finally, Table 1 suggests that the differences between our two analysis samples are only slight. Because both the complete-case and imputed samples focus on mothers reporting on all domains of housing insecurity, the full-sample rates of housing insecurity are equal across samples; the difference between the "partner ever incarcerated" and "partner never incarcerated" rates is driven by the allocation of mothers whose partner incarceration histories are unknown in the complete-case sample. Imputing the incarceration histories of these fathers suggests virtually no changes in rates of insecurity among women with either incarcerated or never-incarcerated partners. Subsequent tables therefore present results based on the imputation sample, with complete case results discussed only in terms of deviations from the imputation findings.
Although rates of housing insecurity are significantly higher among mothers whose partners have histories of incarceration, it is likely that these hardships are driven not only by the incarceration itself, but also by other socioeconomic challenges faced by incarcerated fathers and their families. As shown in Table 2 , women whose partners have histories of incarceration face significant disadvantages in addition to their increased housing insecurity; they were younger when the focal child was born, are less likely to have been married at the time of the birth, and are more likely to be living apart from their child's father. They face higher rates of depression among their own mothers, display higher levels of impulsivity, score lower on cognitive tests, and have lower levels of educational attainment and employment. They report higher rates of substance use and worse health. They have more children, are less likely to be homeowners, report lower levels of social support, and are more likely to have histories of incarceration. Each of these factors, significant at p<.05, might compromise mothers' housing security even in the absence of their partners' incarceration. On the other hand, mothers with incarcerated partners report are more likely to live in public housing at Year 1, and report higher rates of both housing assistance and public assistance more generally, suggesting greater disadvantage, but also that welfare benefits might help to mitigate socioeconomic hardships. Table 2 underscores the need to control for the numerous socioeconomic factors that might confound estimates of the causal effect of fathers' incarceration on mothers' insecurity. Table 3 presents odds ratios indicating the estimated increase in the odds of housing insecurity among women with histories of partner incarceration, and suggests that women experiencing their partners' incarceration face significantly elevated risks. Model 1 suggests that women whose partners were recently incarcerated face odds of insecurity that are nearly 50%
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higher (OR=1.49) than women whose partners were not recently incarcerated. This difference is highly statistically significant, and substantial -the estimated difference associated with recent partner incarceration is above and beyond that associated with her own lifetime history of incarceration, and of equal magnitude. (It is notable that mothers' own incarceration histories are independently associated with increased housing insecurity.)
Model 1 also suggests that several other socioeconomic factors are associated with mothers' housing insecurity. Women displaying higher levels of impulsivity are significantly more likely to report housing insecurity, as are women with family histories of depression, and those reporting higher levels of parenting stress at Year 1. On the other hand, women who have graduated college report significantly lower rates of housing insecurity, as do those reporting higher rates of social support. Year 1 homeownership is associated with a marginal reduction in mothers' odds of housing insecurity at Year 5, as is mothers' baseline health. It is important to note that although these associations need not reflect causal relationships (e. g., women with greater stability in their personal lives may be better positioned both to complete their education and to maintain their housing security), controlling for other aspects of stability reduces the likelihood that the relationship between incarceration and housing insecurity is driven by unobserved heterogeneity.
Model 2 suggests that the increased risk of insecurity among women with incarcerated partners is not driven by housing insecurity that preceded the Year 1 survey or any subsequent incarceration of their partner. The increased odds of insecurity associated with incarceration do not substantially change when earlier housing insecurity is considered; covariate associations are slightly altered (most often reduced) in both magnitude and significance, but qualitative results remain similar. Using repeated measures of housing insecurity allows the observation of changes, increasing our confidence that the observed risk of mothers' insecurity associated with their partners' recent incarceration represents a causal effect.
Model 3 further tests the plausibility of a causal effect of incarceration by examining the extent to which estimated effects are moderated by pre-incarceration co-residence. As noted earlier, we hypothesize that paternal incarceration is most disruptive to families who had been living together before the father's time in prison or jail. This is supported by Model 3, which suggests a significantly greater effect of incarceration among mothers whose partners were coresident prior to incarceration, lending credence to our causal hypotheses.
Sensitivity to Missing Data Approach
It is notable that although Table 3 presents results based on our multiply imputed datasets, findings from our complete case analysis are largely similar. In our complete case analysis, Models 1 and 2 suggest effects that are only marginally significant (p<.10); however, this reduced significance is likely the result of the dropped cases in the complete case sample (N=1,852). Our key substantive finding, of an adverse effect of incarceration that is concentrated among co-resident families, is observed in both the complete case and imputed datasets.
Potential Mechanisms
Having estimated an effect of incarceration on subsequent housing insecurity in Table 3 , Table 4 examines potential mechanisms that might govern these effects. The first set of columns restate the results of Model 2, indicating that mothers with recently incarcerated partners face odds of housing insecurity 49% higher than those of mothers whose partners were not However, even when financial contributions are considered, incarceration maintains a significant independent association with subsequent housing insecurity. The Sobel-Goodman test suggests that only 16% of incarceration's total effect is explained by reductions in fathers' financial contributions, suggesting that other mechanisms are also at play.
The third set of columns in Table 4 examine Year 5 maternal stress as a potential mediator of incarceration's effects on housing insecurity, and find its mediating role to be limited. Although maternal stress is a significant predictor of mothers' housing insecurity, the logit coefficient on fathers' incarceration changes only slightly when maternal stress is considered, and the Sobel-Goodman mediation test suggests that maternal stress explains only 5% of incarceration's total effect.
Finally, the last columns of Table 4 present results from Model 6, which test the plausibility of housing policy as a determinant of mothers' housing security following their partners' incarceration. Specifically, we hypothesized that the risks associated with fathers' incarceration would be exacerbated for mothers in public housing, who are subject to regulations such as one-strike enforcement, but that the effects of incarceration would be mitigated for mothers receiving other forms of housing assistance. Model 6 provides little support for these hypotheses, as neither public housing nor other housing assistance is a significant moderator of incarceration's estimated effect. Moreover, the interaction between incarceration and public housing is associated with diminished insecurity rather than more.
Discussion
Summary of Findings
The goal of our study is to assess the effects of fathers' incarceration on the housing security of their families, and specifically on the women with whom they have children. As hypothesized, our findings suggest strong, robust, and adverse effects: we find that mothers with recently incarcerated partners, on average, face approximately 50% greater odds of housing insecurity than other mothers, although these effects are concentrated in families where the parents were co-resident prior to the fathers' incarceration. Exploring potential mediators and other potential moderators of these effects, we find that fathers' financial contributions are a significant determinant of mothers' housing insecurity, and partially mediate the estimated effects of incarceration. We also find that maternal stress is a significant correlate of mothers' housing insecurity; however its estimated role as a mediator is minimal. Finally, examining the extent to which incarceration's effects are moderated by mothers' receipt of housing assistance or residence in public housing does not suggest a significant moderating role. However, it bears noting that the prevalence of public housing and housing assistance in our sample is relatively low (14% and 6%, respectively), suggesting that our power to detect moderation is limited.
Moreover, the interaction coefficients represent an average level of moderation and may mask a heterogeneous relationship where housing assistance is protective in some circumstances, but risky in others.
Conclusions and Policy Implications
Our findings add to the growing literature that documents extreme social disadvantage among families with incarcerated fathers, posing challenges for policymakers, criminal justice practitioners, and social service providers. However, our results provide some guidance for those who wish to strengthen families following a father's incarceration. Specifically, the The adverse effects of paternal incarceration may also be mitigated through the direct provision of housing support, or the lifting of broad residency restrictions facing incarcerated fathers and their families. Although our analysis of public housing and housing assistance showed no significant moderation of incarceration's effect, more research, with more detailed data on housing assistance, is needed to explore the role of housing policy in determining the effects of incarceration. It is likely that replacing broadly restrictive policies with ones that evaluate ex-prisoners and their families on a case-by-case basis will allow greater opportunities for families that present little risk to public safety.
Limitations and Directions for Future Research
Although we observe significant and robust associations between fathers' incarceration and mothers' subsequent housing insecurity, our findings must be interpreted with caution.
Ascertaining causal effects from observational data presents challenges, because observed increases in mothers' housing insecurity may reflect unobserved difference between families with and without paternal incarceration histories. Factors such as a job loss or other family strain may lead to both a father's criminal justice involvement and a mother's housing insecurity. We therefore treat our estimated effects of incarceration as an upper bound on incarceration's true effects. Future research might consider a more explicitly causal analysis by examining exogenous shocks to a family's risk of paternal incarceration, using an instrumental variables strategy or other natural experiment.
Our analysis is also limited by a lack of detailed information about the fathers' experience in the criminal justice system. We know little about the crime for which fathers were incarcerated, the length of time they spend incarcerated, whether they are incarcerated in prison or jail, or how recently they were released. The effects of incarceration are likely to vary widely based on these factors (Comfort 2008; Metraux, Roman and Cho 2007) , Although our estimates represent average effects across a range of circumstances, the exploration of effect heterogeneity is an important direction for future research.
Finally, cautions also apply to our analysis of mediation and moderation. The SobelGoodman test used to assess mediation is based on linear probability models, rather than the logit models used throughout the rest of the analysis. However, the linear probability models in Table   4 estimate relationships that are substantively similar to comparable logit models, increasing confidence in our substantive findings. As noted above, our analysis of moderators also suggests a need for caution, as it is possible that our statistically insignificant findings mask a substantively important, but heterogeneous role of housing assistance and other aspects of public policy. Taken as a whole, our analysis of mediators and moderators suggest that a large portion of incarceration's effects remain unexplained. Future research would benefit from efforts to identify social and policy mechanisms that govern the relationship between paternal incarceration and mothers' housing security. Note: All differences between ever-incarcerated and never-incarcerated statistically significant at P≤0.001. In weighted and imputed data, the number of incarcerated fathers varies from n=1,103 to 1,129; the number of never-incarcerated fathers varies from n=2,912 to 2,938 across the 5 imputed datasets. Data weighted to represent 20 Fragile Families Cities Table 4 Results Note: Models 4, 5, and 6 include all covariates included in Model 2 and displayed in Table 3 .
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